that focused on the communication of health effects results from community studies involving exposure to hazardous substances in the environment. Some of the audiences identified for presentation of study results were the study subjects, the community, and the general public. Principles and approaches to communicating findings were discussed, as were the challenges that may confront researchers in developing and implementing a communication plan. The Symposium included four sessions. The first was an overview session where Timothy McDaniels (University of British Columbia) described risk communication as a decision-aiding process. In the second session, case studies were presented by Timothy Buckley
The purpose of the symposium was to discuss issues and challenges in communicating study results and to provide a framework of guiding principles and approaches for the communication of exposure and health study results and potential risk information to study subjects, the community and other relevant audiences. The symposium was intended for researchers and personnel from government, nongovernment agencies and private organizations involved in conducting or funding such studies that may have to respond to concerns about exposure to hazardous substances in the environment.
Environmental health and exposure studies often involve community or worker participation for gaining information on potential health impacts of exposure to hazardous air pollutants or air toxics in their residences, communities or work places. Study subjects can provide information concerning site background, health concerns, demographics, environmental contamination, environmental exposures, and health outcomes. A well-managed communication plan will help ensure that the complexities and the uncertainties of exposure and health risks are constructively formulated, transmitted, and received, so that it can be integrated with action to improve the well being of the study subjects and/or their community.
The symposium included four sessions: an overview of risk communication, a presentation of case studies in communicating study results, a panel discussion on approaches and strategies for communicating study results, and a summary presentation of lessons learned. 
Risk communication as decision-aiding

Issues and challenges in communicating study results
The next component of the symposium was a series of case studies describing specific examples of the communication of study results and challenges faced by investigators in these activities.
Communicating Exposure and Risk Results in a Community-based Study: Challenges and Lessons Learned Dr. Timothy Buckley of Johns Hopkins University described a study where the community had perceptions that were different from the results of the study. This study was conducted in South Baltimore in a community near intense industrial development whose residents had concern about adverse health effects, particularly cancer, because of their proximity to the industries.
From the beginning, residents wanted to serve as stakeholders and partners in the study, and wanted to receive individual data from the investigators. The study design was a population-based, representative-sampling study, with a control community. The two communities were similar in most respects, except for the industry presence in the South Baltimore community. Indoor, outdoor, and personal sampling was conducted using personal exposure badges. Time and activity data were collected from participants as well. Individual results were hand-delivered, with personal letters, by project staff who answered questions about the materials.
This study had several components and was supported by multiple funding sources. The main objective of the study was to understand the air toxics exposures of a community whose members perceived that they were impacted by surrounding industry versus a comparable community not exposed to industrial emissions. Risk communication was not part of the original study design, but, in an attempt to address some concerns about disease risk expressed by the study subjects, individual risk estimates were developed and presented to participants. Supplementary reading materials were also provided, such as pollution source and health effects materials from the Agency for Toxic Substances and Disease Registry (ATSDR) and the Environmental Protection Agency (EPA), and literature on ways to reduce exposures.
The investigators prepared a brochure that presented their results, which were that, except for xylene, there was not a significant difference in indoor, outdoor, and personal exposures between the two communities. After a public meeting set up by the Advisory Committee, the media reported that, although the South Baltimore residents were living near industries, Dr. Buckley ''wasn't able to detect an effect.'' Later, when members of the South Baltimore community learned that one of the project's sponsors had received funding from some of the industries in their neighborhood, study subjects felt that the results were suspect. Dr. Buckley indicated that, despite his best efforts, some residents maintained that the funding issues made the study lose credibility, because he was influenced by the funding agency. He also suggested that he believes that they made those statements because they ''heard what they didn't want to hear.''
Reporting Pesticide Exposure Results to Participants: Issues and Observations
Dr. Jane Hoppin of the National Institute of Environmental Health Sciences (NIEHS) outlined some strategies developed through her experiences that can be used in talking with farm families about pesticide studies. In particular, she emphasized that it is important to gain the trust of the participants, and, if the researcher seems like a regulator, or seems to make judgments, the subjects may not cooperate. If you are doing an exposure study, people want to know the results because they want to know how they are exposed to residential or agricultural pesticides.
Dr. Hoppin described a study being conducted in western North Carolina and southern Virginia to assess risk from pesticide exposure among farm families with a child less than 6 years in the home. In addition to the usual measurements, samples were obtained from the floor, toys, and the child's hands. Parents were particularly interested in all the information about the child's exposure.
For farm families, the main impacts of the information derived from the study related to health and housing: namely, what pesticides they were exposed to; how these pesticides were affecting their health; how they could change their exposures; and whether they would be able to continue to live in their homes. When the study team reported results, they told the families which pesticide exposures were found in their homes, but not the levels. They provided information on how to reduce exposure to pesticides, particularly residential pesticides. What the study team has learned:
In general, people are not surprised by being told they have pesticide exposures. People are more sophisticated than you think; these reports do not inspire fear. Strategies to clean up are important (mainly residential exposures). Most of the population is not literate, so it is important to have staff available to discuss questions that come up. For the future, it would be helpful to have full-time health educators on the team. Getting the results to the subjects in a timely fashion is a challenge, but very important. Otherwise, families may have moved, or exposure information may have become outdated.
Factors Influencing Perception of Pesticide Risk among Farm Families
Ms. Anne-Marie Nicol of the University of British Columbia described a study among farm families designed to understand practices and perceptions about the use of Captan, a commonly used pesticide, so that risk communication materials could be developed for a large-scale epidemiologic study. The study was conducted in British Columbia among fruit and berry farmers.
Initial contacts were made from a random sample of farm families who received letters and then phone calls. A website had already been set up, and that address, along with a study phone number, was given out at the start. Researchers wanted to gather data in five categories: farm characteristics (crops grown, acres); predisposing factors (knowledge, beliefs, gender, culture), reinforcing factors (influences from family and peers), enabling factors (skills, training, finances); and behaviors (application techniques, person/household hygiene, use of safety equipment).
Ownership of the farms was equal between genders, with ages ranging from the 20s to the 80s. The study subjects were well educated, and had a wide range of incomes. A large percentage had computers, although not all used the Internet. Most had employees who worked on their farms, although they themselves had been trained by their families in farm work. Not many had their own children as workers on their farms, an indication that the family farm may be dying out. While all used pesticides in growing their fruits and berries, only 13% sprayed their own food crops.
The researchers also wanted to characterize the attitudes of farm families toward pesticides, and the pathways they had used to learn about pesticide management. Among these British Columbia farm families, for men, the person most trusted for pesticide information was the pesticide vendor; and for women it was their spouse. Farmers were concerned about pesticides entering their homes, and some were worried about other farmers' pesticides getting on their crops. They were aware of the precautions to take when spraying and when dealing with work clothing.
The researchers believe that the information from this study will enable them to develop appropriate risk communication materials for a larger study of factors influencing pesticide risk perception among farmers in this area.
Approaches and strategies used by different stakeholders to communicate study results
During a panel discussion, members offered strategies that they have used successfully in risk communication.
Dr. James Collins of The Dow Chemical Company spoke about communicating epidemiology methods to the community. Dow has conducted numerous epidemiology studies in the last 25 years. Their philosophy initially was to be concerned with health and safety only. Now, in addition to health and safety, Dow is concerned about workers, the community, Institutional Review Boards (IRBs), and the ethics of epidemiologic studies. 
Gaining acceptance of results:
Use continuing communication (periodic updates) Bring in credible outside experts. Send draft reports out for public comment. Address comments in final form.
Dr. Richard Clapp of Boston University discussed the concept of risk communication from the perspective of a citizens' group. In Pittsfield, Massachusetts, a GE plant that manufactured transformers had been emitting PCBs into the Husatonic River for years, and thereby causing a health hazard in the community. Backyard fill used in the community was contaminated with PCBs.
The Husatonic River Initiative, started by citizens, sought assistance from researchers at Boston University in conducting a health survey. During the survey, it was determined that many residents had developed rashes, especially those who had eaten fish from the Husatonic, or who had eaten vegetables grown in the contaminated soil of their yards. When the survey was completed, and the adverse health effects were reviewed and analyzed, meetings were held to resolve the problem. In recognition of their accomplishments in identifying the community risks and communicating them to the proper authorities, members of the Husatonic Initiative were invited to participate in the negotiations.
Dr. Valerie Zartarian of the National Center for Environmental Assessment, EPA, spoke about efforts among risk assessors and exposure assessors to work together to solve mutual problems. The groups found that terminology was their first problem. One international group, the Organization for Economic Cooperation and Development, working on risk assessment and exposure assessment, has experienced the same problem, which becomes more difficult when individuals with different native languages are attempting to work together.
She described the efforts of a project, harmonization of approaches to the assessment of risk from chemicals, which is working to harmonize generic terms in risk assessment terminology, then later in exposure assessment terminology, using glossaries from both fields. As an example of some of the difficulties encountered, she pointed out that even the word ''assessment'' has at least three different definitions in English: an evaluation, a burden, or an appraisal. This is an ongoing effort that must continue to achieve understanding and harmony.
Dr. Pamela Williams of Chemrisk discussed the problems of consultants in risk communication who are challenged to characterize public exposures or health risks in a meaningful way to clients or audiences. Comparisons of dose of the same chemical are most important and useful. Comparisons of voluntary risks to involuntary risks are not useful. Comparisons to theoretical risks are not meaningful.
Comparisons are useful for some audiences, but not all. Risk managers like comparisons. It is difficult to predict risk because it sometimes depends on estimates of toxicity.
Dr. Tina Bahadori of American Chemistry Council described the ACC's Umbrella of Communication Strategies that has been developed for the Long Range Research Initiative. In this wide-ranging program, she and colleagues listen and dialog about performance and value with others who are internal and external to the organization.
The external audiences are the general public, scientific committees, government agencies, the media, and customer groups. The products they have developed and use are brochures, newsletters, fact sheets, abstracts, research summaries and translations. They also prepare press releases for key initiatives; presentations and speeches about their program and initiatives, and they maintain a website.
Building on lessons learned
Dr. Rebecca Parkin of George Washington University began her presentation by naming the groups to whom researchers usually wish to communicate their research results: participants, sponsors, other professionals, the community involved in the research project, and society in general. There have been concerns about communication of research results in recent years because participants had developed a skeptical view of researchers, and believed that researchers did not really care about them. Participants now are developing a new view of themselves, and believe that they have rights in their role as study subjects. In some cases, they want to be considered equal partners. Researchers need to respond to their concerns and now see that they have a responsibility to demonstrate the integrity of their professions, and show mutual respect.
While it is not clear that researchers are ethically obligated to communicate back to subjects in the study community, there is a growing sense of responsibility on the part of researchers that they should. They believe that this communication will enhance participation in future research studies. More importantly, by communicating, researchers honor participation, show respect, and build trust.
A review of the guidance on communication of research results given by funding organizations and agencies for sponsored projects shows a range of attitudes.
The general guidance from funding agencies is that results should be communicated to professionals, the general public, and policy makers. Specific requests for application (RFA) may mention communications with professionals and communities. Not-for-profit funders convey no clear emphasis. Industry specifies communication with professionals first, and communities second. Some Canadian and Australian Government funding agencies require a risk communication plan and budget in proposals for community research.
Communication is not a ''cheap add-on'' to a study. It must be planned and budgeted at the start. The researcher must know the community and establish relationships early in the project. Communications should be tailored to the project and should contain what people really need to know. The study results that are most significant for the community should be emphasized. Moreover, results should be communicated in a format and a manner that subjects can readily understand. Researchers should evaluate and learn from each study.
Some of the lessons that organizations have learned about risk communication include:
Ignoring communication may lead to legal problems. Communicating risk is part of societal accountability. Principles and guidelines, including proper terminology, are needed. Guidelines should be enforceable. Communication requires resources. It should be determined early in the project who has control of the release of results, and whether results will be presented in stages or all at once. A professional's credibility is at risk when decisions about communication of study results are being made. Mechanisms may be needed to proactively consider communication.
The role of IRBs must be considered in developing communications.
Guidelines, and perhaps guidebooks, will be needed if risk communication is made a required component of community-based research. These guidelines should provide moral guidance, particularly in conflicting or uncertain conditions; build public confidence; and promote the public's interest. Professional societies should take a lead role in formulating recommendations for representing core values, delineating the community's rights and responsibilities; and creating a process with community input.
